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(57) Abstract 

A method and device for sod rolls, the cut-out pieces 
of a lawn being harvested and transported (32) to a stacking 
station to stack the sod rolls in layers or in beds. The stacking 
is performed with the rolls of adjacent layers rotated about a 
quarter of a turn in relation to each other, the rolls in each 
second layer by means of rotation devices (40, 42) then being 
rotated about 90 degrees during their transport from the rolling 
station to the stacking station. 
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A Production Method for Lawn Sod Rolls and a Device to 

perform the Method 

The present invention relates to a device to harvest 
sod pieces to be formed to rolls and thereafter to be 
stacked for storage and further transportation to an ap- 
plication area.. 

When harvesting lawn sod rolls , here below even cal- 
led sod rolls, machines are used nowadays, comprising cut- 
ting and pick-up devices to cut and to pick up pieses of a 
lawn, transportation devices to form the sod rolls out of 
these pieces and to transport these to stacking devices to 
assemble and stack the sod rolls in a storage area. To 
achieve a steady stacking of the sod rolls not to fall 
down the rolls in each layer must be turned about a quar- 
ter of a turn or in 90 degrees relative to the rolls of 
the adjacent layers, i.e. the above and the beneath situa- 
ted layers. 

Previously sod roll harvesting machines were used, 
where the driver was sitting on top of the pick-up unit 
and a collaborator was placed at the transport and stack- 
ing device taking care of the rolls and stacking these in 
the previously said way. 

To facilitate the roll stacking operation and to 
achieve a machine to possibly be operated by only one ope- 
rator it is from the Swedish patent 9002919-0 already 
known to stack the rolls in a closed storeroom to be tur- 
ned 90 degrees for each layer or bed with rolls to be 
stacked in a transverse direction with respect to the ad- 
jacent layers, i.e. the above and the beneath situated 
layers. In this way only one operator can operate the mac- 
hine and simultaneously survey the roll transportation to 
the storeroom and the stacking of the rolls therein. 
During the deposition of a complete stack of rolls one 
side of the storeroom is opened and the stack, mostly pla- 
ced on a pallet, is put to the ground, after that the 
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upper roll layer is fixed by means of a loose frame with 
hooks. After that the upper stack part is covered with 
plastics the frame can be removed and the roll stack is 
ready for storage or for transportation. 

According to the present invention another way may be 
chosen to solve the stacking problem of the completed 
rolls. 

The main purpose of the invention is thus to achieve 
a simplified stacking device providing the use of a gene- 
rally open storeroom not to be turned, the roll stack then 
removed from the machine without any help from the opera- 
tor. 

Another purpose is to achieve a stacking device, the 
plastic covering of the upper layer there provided automa- 
tically after completing the stack. 

Another purpose is to achieve a sod pick-up machine 
with a suitable design with respect to its operation and 
to be easily controlled and operated by one operator with 
a sufficient survey over the whole pick-up and stacking 
process . 

These and other purposes and advantages of the inven- 
tion are achieved by providing the device with the charac- 
teristics specified in the attached claims. 

A preferred embodiment of the invention will be 
described more in detail in connection with the drawings. 
And thus 

Figure 1 shows a side view of a sod pick-up machine accor- 
ding to the invention, 

Figure 2 shows a plane view of the machine in figure 1, 
Figure 3 shows a partial top view of the tranverse trans- 
portation and rotating device for the sod rolls of the 
machine, 

Figure 4 shows a side view of a detail of a bucker for the 
sod rolls, 

Figure 5 shows a plane view of the device in figure 4, 
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Figure 6 shows a side view of a detail of a rake to push 
the sod rolls into the storeroom, 

Figure 7 shows a plane view of the device in figure 6, 
Figure 8 shows a side view of a detail of a sensing device 
in the stacking area of the machine, 

Figure 9 shows a perspective view of a plastic packaging 
device for the sod rolls in the machine, 

Figure 10 shows a partially cut side view of the device in 
figure 9, and 

Figure 11 shows a side view of a detail of the plastic 
packaging device. 

In the shown embodiment the lawn pick-up machine 
comprises a machine frame or a frame work 10 carrying the 
appertaining stations or units. The frame work 10, on one 
side equipped with driving wheels 12 mounted in bearings 
on the lower machine portion, is rigidly connected to a 
front driving unit 14. This driving unit illustrated with 
dotted lines comprises in the shown embodiment an ordinary 
tractor with a driving motor 16 and front wheels 18. The 
rear axle of the tractor 14 is rigidly fastened to the 
frame 10 and its back driving wheels are removed and rep- 
laced by gears 20, which by means of chains, driving belts 
24 or similar are connected with corresponding gears 26 on 
the driving wheels 12. In that way the lawn pick-up machi- 
ne of the invention can be linked to an already existing 
tractor, thereby substantially reducing the costs for the 
complete machine. The frame work 10 can of course be leng- 
thened at the front and in itself comprise forward wheels 
and driving units without leaving the scope of the inven- 
tion. The frame work 10 has a platform 28 forming the dri- 
ver seat at the back. To enable the operators action the 
steering and all other controls (not shown) for the dri- 
ving of the machine are lifted up onto the platform 28 by 
means of any known technology, such as a hydraulic trans- 
mission, electric connections or similar. With the driver 
seat arranged at the back on the frame work 10 the opera- 
tor has a complete survey over the driving unit in front 

SUBSTITUTE SHEET 



WO 95/35021 



PCT/SE95/00746 



4 

of him and can easily drive and control the machine and 
its performance from the platform 28. Even the units for 
pick-up, transportation, rolling, rotation and stacking of 
the sod pieces and the sod rolls, respectively, are situa- 
ted in front of the operator and he thereby can survey 
these functions of the machine and adjust and stop the 
complete sod roll treating process, respectively, if this 
due to any bad performance of the units should be necessa- 
ry. 

By means of of a side frame 30 the frame work 10 sup- 
ports a lawn cutting and pick-up unit 32, which in an al- 
ready known way comprises a cutting head 34 (fig 2) with a 
vibrating cutter loosening the lawn in the longitudinal 
direction of the unit and a cropper deviding the cutted 
lawn into convenient lengths to form the desired sod 
rolls. The unit 34 comprises also rolls and/or bristles to 
trim the lawn before pick-up and also register wheels to 
achieve equally long pieces and thereby equally large sod 
rolls. The components comprised in the unit 34 are already 
known and are therefore not illustrated or described here. 

The conveyor 32 transports the loosened lawn pieces 
up to a rolling device comprising a conveyor belt coopera- 
ting with the conveyor and running in opposite direction, 
arranged above the conveyor 32 at its upper end. Such a 
rolling unit is illustrated and described in the previous- 
ly mentioned Swedish patent, being here referred to, and 
is therefore not shown in any further detail. Other kinds 
of units can of course be used within the scope of the in- 
vention to form the rolls of the separated pieces. At the 
upper end of the conveyor 32 a belt conveyor 36 is arran- 
ged tranverse with respect to the machine driving direc- 
tion, on which conveyor the completed sod rolls 38 are 
transported to the stacking and storing station. At the 
end of the conveyor 36 near the stacking station a rota- 
tion device is placed to turn the rolls one qurter of a 
turn before they reach the feeding unit of the stacking 
device. The rotation makes the sod rolls of every second 
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layer to be placed tranverse to the rolls in the adjacent 
layers and thereby locking the sod rolls in the above and 
beneath placed layer or bed. The rotation device comprises 
a lever 40 with a crook 42, the lever being supported in a 
bearing 44 and by means of a spring 46 pushed to a posi- 
tion, in which the lever is hitting a stop 48 with its 
crook engaging the end surface of the sod roll 38 and 
against the spring force can be pushed to another position 
with the crook situated outside the sod roll passage, and 
in which second position the lever can be locked by means 
of a solenoid piston 50 or a similar control device. When 
the lever 40 is in the active position in contact with the 
stop 48 and a roll with its end hits the crook 42, the 
roll will by means of the feeding force of the conveyor 36 
be turned a quarter of a turn/ as indicated by the sod 
roll designed in dotted lines, the lever 40 with the crook 
42 holding the roll end against the spring force 46. The 
lever 40 returns, when the sod roll 38 has been transpor- 
ted further off according to the description here below to 
a position, where the lever is in contact with the stop 48 
to catch next sod roll 38 to be rotated. When putting down 
a layer of sod rolls not to be rotated, the lever 40 is 
situated in the position shown with dotted lines, in which 
position the lever is locked by means of the locking sole- 
noid 50. 

With the roll 38 just been turned to the position 
shown with dotted lines in figure 3, it is pushed off on a 
feeding mat 52 by means of a rake 54 which by means of a 
lever 56 is supported in a rack on top of the conveyor 
belt 36 and is controlled by means of a hydraulic cylin- 
der. The lever 56 of the rake 54 is coupled in such a way 
that the rake 54 rigidly moves the roll 38 to a desired 
position on the mat 52, i.e. so that the roll is pushed 
onto the mat and is freed from the crook 42, the next roll 
then possibly to be rotated in the previously mentioned 
way. The following movement of the roll to the mat end is 
provided by that the next sod rolls are pushing from 
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behind by means of the rake, which then not has to move 
along the whole length of the mat 52, When returning to 
the original position at the end of the conveyor 36 the 
rake 54 is bending and passes the upper side of the next 
roll 38. The movement of the roll 38 over the mat 52 by 
means of the rake 54 is performed against a bucker 60 (fig 
4 and fig 5) consisting of a shaft 57 and a thrust plate 

59 and bending under the load of the rake 54. Thus, the 
roll 38 will face upwards, its longitudinal axis becoming 
perpendicular to the logitudinal axis of the rollers 38 
longitudinal shaft situated on the conveyor 36. The bucker 

60 guided in a guide 67 is under pressure by means of a 
load 61 which by means of a cord 63 conducted over cord 
wheels 65 provides the necessary resistance against any 
movement of the sod rolls 38 across the mat 52. 

Obviously the purpose of the rotation device is to 
turn the rolls 38 in every second layer before they are 
stacked in the storeroom, implying the rolls 38 in the 
other layers or beds not to be turned, the lever 40, as 
mentioned, lying in an inactive position there being lock- 
ed by means of the solenoid 50. The further transportation 
over the mat 52 of the rolls not been turned is performed 
in the same way by the rake 54 in the previously described 
manner . 

It is obvious that the shown rotation device can be 
achieved in other ways than that shown here, even if this 
one is preferred due to its quick operation. Thus it is 
possible to arrange a rotary disc at the end of the conve- 
yor 36, on which the sod roll 38 is ejected and which 
together with the sod roll is rotated a quarter of a turn 
by means of a control device such as a rotary motor. 

In the shown embodiment each layer or bed of rolls is 
stacked on a fork lift 62 with forks 64 which as usually 
runs vertically in the lift 63 by means of a hydraulic 
cylinder or chain transmissions (not shown) or similar. 
The layers consist in the illustrated example of generally 
four sided or rectangular layers or beds, in which the 
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rolls 38 in the on the lift forks 64 shown layer in figure 
1 are arranged five laterally in the driving direction of 
the machine, while three rolls 38 are situated in line 
next to each other in the transverse direction of the 
machine. The rolls of this layer thus have not be turned 
in the rotation station, whereas the rolls 38 of the fol- 
lowing layer shall be rotated a quarter of a turn in rela- 
tion to the shown layer. Independent of if the rolls 38 
are turned or not and thus are lying three in line and 
five side by side on the mat 52 the output of the rolls 
from the mat 52 to an on top of the forks 64 placed roll 
front bottom 66 is achieved by means of a rake 68 guided 
in a guiding frame 69 on top of the fork lift 62, 64 and 
reciprocating in the arrow direction in figure 7 by means 
of a hydraulic cylinder 71. To return the rake 68 after 
feeding a row of sod rolls onto the bottom 66 to the ori- 
ginal position shown in figure 2 on the mat 52 it has to 
be lifted over the bucker 60, effected by means of a on a 
rack 72 the fastened hydraulic cylinder 70 lifting and 
lowering the rake 68 as shown with an arrow in figure 6. 
The bottom 66 is placed within a on top of the frame work 
arranged box or storeroom 76 which is open to the rake 68 
and open downwards under the bottom 66 to let a layer 
rolls 38 fall down from the bottom 66 onto the fork lift 
62, 64. The bottom 66 is as already said for example of a 
roll front type and consists of two halves to be opened 
from the centre of the bottom 66 and be pulled away to two 
opposite sides to let the layer rolls 38 built up on the 
bottom 66 fall down as previously described. Such a bottom 
is described in the previously mentioned Swedish patent 
9002919-0 here referred to for further details of the bot- 
tom 66. On the forks 64 of the lift a pallet can be ar- 
ranged or some other bedding to carry the layers of rolls, 
or else like in the shown example the rolls 38 of the 
lowest layer can be directly supported by the forks. In 
this case the fork lift has a special design and comprises 
a multitude of forks 64, e.g. six forks. As not every sod 
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roll has the same diameter the lowering of the fork lift 
62, 64 is according to figure 8 controlled by means of a 
sensor in contact with the upper side of the sod roll 
layer, registrating the sod roll passage to a position 
with empty place for the next layer or bed of sod rolls 38 
directly beneath the bottom 66 and then stops the lowering 
of the fork lift 62, 64 . 

When a sufficiently large number of layers is stacked 
on the fork lift 62, 64, usually six layers vertically, 
the thus formed stack of sod rolls can easily be put down 
on the ground by lowering the fork lift to the ground 
while the machine proceeds ahead the stack of rolls exi- 
ting through a corresponding opening in the aft part 74 of 
the machine frame 10. Before the completed stack leaves 
the machine its upper layer must be anchored not to let 
the stack fall down or disintegrate. This is e^g, perfor- 
med by winding a plastic foil, a net a tissue or similar 
around the upper stack layer. The machine having a gene- 
rally open storeroom 76 this is automatically achieved 
without the operator possibly leaving the machine and per- 
forming the anchoring by hand. The storeroom consists as 
previously mentioned in the shown execution example of a 
box 76 situated on top of the frame work, and thereby pro- 
viding that the upper layer of sod rolls 38 in a stack are 
partly uncovered as shown in figure 1. Around the box a 
guide 82 is running suspended by means of props 80 in a 
frame 78 here shown in a perspective view and in cross 
section in figures 9 and 10, respectively. A carriage 
comprising a plate runs on the guide 82 with four wheels 
equipped with a central groove, with which the wheels en- 
gage the edges of the guide 82. A transmission consisting 
of a chain, a cord 88 or similar is arranged for driving 
the carriage around the guide and also sprockets or cord 
wheels 90, of which at least one is a driving one. On the 
carriage underside a socket is fastened articulately for a 
roll 92 of plastic foil, tissue or similar, the socket 
comprising a shaft 94 and a bottom plate 96. From the roll 



SUBSTITUTE SHEET 



WO 95/35021 



PCT/SE95/00746 



9 

92 the plastic foil is passing a stretching device before 
it is wound up around the stack of sod rolls 38. The 
stretching device comprises two rolls or rollers 98, over 
which the foil or similar will pass. A socket 100 is fas- 
tened to the machine frame 30 for a pivotably supported 
lever 102 being pivotable by means of a hydraulic cylinder 
104 between the positions shown with continuous and with 
dotted lines. When starting the plastic covering of the 
stack the lever 102 has attached the end 106 of the plas- 
tic foil against a roll 108 placed on one end of a lever 
110, the other end of which is loaded by a spring 112. The 
end of the plastic foil being thus fixed the roll 92 is 
passed around the guide 82 and covers the upper part of 
the sod roll stack still remaining in the machine on the 
fork lift 62, 64 with plastic. After a passage of e.g. 3-4 
times of the carriage with the roll 92 around the stack 
the lever 102 is lifted up to the vertical position shown 
with dotted lines to free the foil end, i.e. the start 
end, locked by the lever 102 in its lowered position. When 
the carriage with the roll 92 passes next time the foil is 
placed on the outside of the lever 102 when lowered will 
drag the foil down to a locked position. The lever 102 is 
lowered further the foil roll having stopped, while the 
roll 108 stands aside due to the spring load 112 the foil 
thereby coming in contact with a knife 114 and is cut off, 
the final end of the plastic covering foil is freed and 
can pivot upwards and be attached to the plastic wound 
around the sod roll stack. The lever 102 holds simultane- 
ously back the start end 106 of the foil to be used to 
cover the next stack or sod roll package 38 with plastic. 

According to the invention a sod harvesting machine 
has been achieved and a method to harvest sod rolls and to 
store these, with which machine a single operator or dri- 
ver can perform the process from the harvesting to the 
storing of complete packages of sod rolls without any 
manual operation being necessary, i.e. without the opera- 
tor leaving his seat on the platform 28. 
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The invention is of course not limited to the shovm 
and described embodiment and can be varied within the 
scope of the invention. 
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CLAIMS 

1. A production method for sod rolls, the cut-out 
pieces of a lawn being harvetsed and transported to a rol- 
ling station/ in which the harvested pieces are rolled to 
sod rolls, the sod rolls thereafter being transported to a 
stacking station to stack the sod rolls in layers or in 
beds, characterized in that the stacking is performed with 
the rolls of adjacent layers rotated about a quarter of a 
turn in relation to each other, the rolls in each second 
layer then rotated about 90 degrees during their transport 
from the rolling station to the stacking station. 

2- A method according to claim 1, characte rized in 
that the sod rolls of each second layer are rotated a 
quarter of a turn with one end of the roll being engaged 
and hold, whereas the the roll is transported on and the 
holding finishes when the roll has rotated a quarter of a 
turn. 

3. A device to perform the method according to anyone 
of the claims 1 or 2, comprising cutting and. harvesting 
devices (32) to cut and harvest pieces of lawn, transpor- 
tation devices to form sod rolls from said pieces and to 
transport these to stacking devices to compose and stack 
the sod rolls in beds or layers, the stacking being per- 
formed with the rolls rotated about a quarter of a turn in 
relation to each other, characterized in rotation devices 
(40, 42) adapted to rotate each sod roll of every second 
layer so that the sod rolls in that layer will have their 
longitudinal axis perpendicular to the sod roll axes of 
the adjacent layer, i.e. the layers above and below. 

4. A device according to claim 3, characterized in 
that the rotation devices comprise with the transportation 
device cooperating gripping devices (40, 42) adapted to 
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engage the end of each sod roll of the layer, where the 
rolls will be rotated and to hold said end so that the sod 
rolls (38) are rotated on the transportation device during 
transportation of the sod rolls, the gripping devices 
being adapted to free the sod roll rotated a quarter of a 
turn. 

5. A device according to claim 3, characterized in 
that the rotation device comprises a rotary disc or simi- 
lar rotating each sod roll of the layer to be rotated 
during the transport of the sod rolls to the stacking 
devices . 

6- A device according to claim 4, characterized in 
that the gripping devices consist of a lever (40) with a 
crook (42), the lever (40) supported in a bearing (44) and 
pushed by means of a spring (48) to a position, where the 
lever hits a bucker (48) and in which position the crook 
(42) can engage a sod roll passing on the transportation 
device (36). 

7. A device according to claim 6, characterized in 
that the lever (40) can be pushed against the pressure 
from the spring (46) to a position, where the crook (42) 
is positioned outside of the sod roll passage, in which 
position the lever (40) can be locked by means of an ope- 
rating device ( 50 ) . 

8. A device according to any of the claims 3-7, cha - 
racterized in that the stacking devices comprise a store- 
room (76) with a boxlike frame (76) with a retractable 
bottom (66) at the top to achieve a layer of sod rolls, 
the frame below said bottom surrounding the upper layer of 
the sod roll stack (38) and a below the storeroom placed 
fork lift (62), on which the layers of sod rolls are 
stacked directly or by means of a mat. 

9. A device according to claim 8, characterized in 
that the lowering of the fork lift (62) during the stack- 
ing of the sod rolls is controlled by a sensor (73) ar- 
ranged in the storeroom, registering the sod roll passage 
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downwards to a position leaving room for the next layer of 
sod rolls beneath the storeroom bottom (66) and thereby 
stopping the lowering of the forks (64) of the fork lift 
(62). 

10. A device according to any of the claims 3-9 , cha - 
racterized in that it comprises wrapping devices arranged 
adjacent to the stacking devices to cover the upper layers 
of the stack of sod rolls with a cover of plastic foil, 
tissue, net or similar, the wrapping devices comprising a 
guide (82) arranged around the upper part of the stacking 
devices and a carriage (84, 86) running around said guide, 
supporting a roll (92) with wrapping material to be wrap- 
ped around the stack of sod rolls. 

11. A device according to claim 10, characte rized in 
a stretching device (98) adjacent to the roll (92) of 
wrapping material to stretch it during winding. 

12. A device according to claim 10 or 11, characteri - 
zed in a pivotably supported lever (102) arranged to be 
lowered from a position, in which it lies inside the guide 
and thus inside the wrapping material and thereby can 
catch at least one turn of said material, to a position, 
where it pushes said winding turn to engage a knife (114) 
for cutting the wrapping material and form an end of said 
material, the lever (102) in lastmentioned position even 
retaining the wrapping material to form a start end for 
the next winding. 

13. A sod harvesting machine to produce sod rolls, 
the cut-out pieces of lawn being harvested and transported 
to* a rolling station, where the pick-up pieces are rolled 
to sod rolls, whereafter the sod rolls are transported to 
a stacking station to stack the sod rolls in layers or in 
beds, comprising a driving unit (14) with steerable wheels 
(18), a frame work (10) attached to the driving unit with 
driving wheels (12) and carrying, cutting and harvesting 
devices (32) to cut and harvest pieces of lawn, forming 
devices to form sod rolls (38) from these pieces and 
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transportation and stacking devices to assemble and stack 
the sod rolls in layers or beds, characterized in a plat- 
form (28) arranged at the back seen in the driving direc- 
tion of the machine on the frame work ( 10 ) behind said 
unit and devices , the platform providing the driver seat, 
at which all controls for driving and control of the mac- 
hine and for the operation of said devices are concentra- 
ted to be operated by only one operator surveying all 
functions of the machine. 

14. A sod harvesting machine according to claim 13, 
characterized in that the driving unit (14) with the 
steerable wheels (18) is stiffly connected to the fram 
work (10). 

15. A sod harvesting machine according to claim 13 or 
14, characterized in that the driving unit (14) with the 
steerable wheels (18) comprises a standard type tractor 
with driving wheels (12) tranf erred to the frame work (10) 
and via transmissions driven by the tractor rear axle. 
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